Salinity is a continuing problem in the arid and semi-arid tracts of the world. It could be alleviated using irrigation management and/or crop management. However, the former approach is outdated and very expensive. Nevertheless, the latter is economical as well as efficient, and it enables to produce salt tolerant crop lines. But prior to that there is a need to confirm the presence of genetic based variation for salt tolerance among different species or varieties of a particular crop that can thrive under unreliable agro-ecological situations; tef [Eragrostis tef (Zucc) Trotter] is one of such crops. Thus fifteen lowland tef genotypes (10 accessions and 5 varieties) were tested during germination and seedling stage at 2dS/m, 4dS/m, 8dS/m, 12dS/m and 16dS/m salinity levels. Distilled water (0dS/m) was used as a control. Data analysis was carried out using SAS package. Germination percentage (GP), germination rate (GR), seedling shoot length (SSL) and seedling root length (SRL) were measured. The analyzed data showed significant variation among most parameters recorded for accessions and varieties (p < 0.01) and for treatments (p < 0.001). Germination rate and seedling root length were more salt affected than final germination percentage and seedling shoot length respectively. The main cause for reduced and delayed germination percentage was osmotic effect. The ion effect was also learned to be minimal. Most accessions and varieties failed to germinate at 12dS/m and 16dS/m salinity levels. Thus, these salt concentrations were not important in screening tef genotypes for salt tolerance. Varieties such as DZ-01-1281, DZ-Cr-358 and accession 236512 were found to be salt sensitive. However, variety DZ-Cr-37 and accessions 237186, 237131 and 212928 were found to be salt tolerant. The rest accessions and varieties were intermediate in their salt tolerance. The study affirmed the presence of broad intraspecific variation among tef accessions and varieties for salt tolerance but more in the former.
INTRODUCTION
Salt-affected soils are found throughout the world. That is why Brandy and Weil (2002) claimed that no continent is free from the problem. Salt-affected soils are serious threats to crop production in the arid and semi-arid tracts of the world (Verma and Yadava, 1986) . Globally, a total land area of 831 million hectares is salt-affected. African countries like Kenya (8.2Mha), Nigeria (5.6Mha), Sudan (4.8Mha), Tunisia (1.8Mha), Tanzania (1.7Mha) and Ghana (0.79Mha) are salt-affected to various degrees (FAO, 2000) .
In Ethiopia, salt-affected soils are prevalent in the Rift Valley and the lowlands. The Awash Valley in general and the lower plains in particular are dominated by salt-affected soils (Tadele Gebresellassie, 1993) . For example, soil salinity has caused a significant abandonment of banana plantation and showed a dramatic spread to the adjacent cotton plantation of Melka Sadi Farm (Fentaw Abegaz, 1995) . Studies by Hailay Tsige et al. (2000) also indicates that of the entire Abaya State Farm, 30% has already been saltaffected. This problem is expected to be severe in the years to come. This is because under the prevailing situation of the country, there is a tendency to introduce and implement large-scale irrigation agriculture so as to meet the demands of the everincreasing human population by elevating productivity (Tekalign Mamo et al., 1996) . In the absence of efficient ways of irrigated water management, salt build up is an inevitable problem.
The possible solution is either using physical practice (irrigation frequency and leaching, irrigation methods, cyclic use of multi-quality waters, fertility management and amendments) or biological practice (attainment of salt tolerant species and cultivating through biological approaches) (Gupta and Minhas, 1993) . Since physical practice (irrigation management) is not economically feasible, according to El-Khashab et al., (1997) , there is a need to concentrate on the biological approach or crop management (Ashraf and McNeilly, 1988) . Nevertheless, to proceed with this approach, affirming the presence of genetic based variation for salt tolerance in a particular crop is a requisite (Marler and Mickelbart, 1993) . Thus in doing so, one has to focus on crops that have been cultivated for a long period of time in a country, and are able to provide reliable yield under unreliable agro-climatic conditions and make ranking first against area coverage, demand and market value. Tef [Eragrostis tef (Zucc) Trotter] is one of such crops, which has been cultivated in the country as a cereal crop for quite long (Purseglove, 1972) . Furthermore, tef can be adapted to a broader range of agro-climatic environments. It can grow in altitudes ranging from sea level to 2800m.a.s.l, under different moisture, soil, temperature and rainfall regimes. It can tolerate anoxic situations better than maize, wheat and sorghum. It has ease of storage, tolerance to weevils and other pests.The straw is preferred to any other cereal straws and can fetch premium price (Seyfu, 1993) . According to Mengesha et al.(1965) , it contains higher amount of a number of minerals than wheat, barley or grain sorghum. As compared to other cereals, the largest cultivated land area is covered by tef. Moreover, the area used for tef production is increasing from time to time (Hailu and Seyfu, 2000) . For example, it covered 1,818, 375 (in 2001/02) and 1,989,068 (2003/04) hectares of land which is 28.5 and 28.4 percent of the area covered respectively by the whole cereals in each production year (CSA, 2004) . Generally, tef is a reliable cereal an under unreliable climate. That is why, in many areas where recurrent moisture stress occurs, tef production replaces the production of maize and sorghum (Seyfu Ketema, 1993) .
MATERIALS AND METHODS
Seeds of 10 tef accessions were obtained from the Institute of Biodiversity Conservation (IBC) whereas 5 tef varieties were supplied by Debre Zeit Agricultural Research Center (DZARC), Ethiopia. The specific tef genotypes used in the research were accessions 55017, 205217, 212611, 212928, 229747, 231217, 236512, 236514, 237131, 237186, and varieties DZ-Cr-358, DZ-01-196 , DZ-01-1281, DZ-01-168 and DZ-Cr-37. The accessions were adapted to altitude ranging from 1150 -1550 meters a.s.l. where as the varieties were adapted to altitudes from 1400 -2400 meters a.s.l. incandescent and florescent light and 12 hours day/night duration were maintained (Azhar and McNeilly,1987) . The experiment assessed the germination response of tef genotypes to different NaCl salinity levels. The NaCl concentrations used were 2dS/m, 4dS/m, 8dS/m, 12dS/m and 16dS/m; distilled water (0dS/m) was used as a control. These salinity levels were obtained by dissolving 1.17g, 2.34g, 4.68g, 7.02g and 9.36g NaCl in one litre distilled water respectively. Glass petri dishes with a diameter of 10cm were lined with Whatman No.3 filter paper and were arranged in a randomized complete block design (RCBD) with four replications. Each petri dish was supplied with 5ml of the respective treatment solution. In such a way 20 tef seeds were planted. Treatment application was made continued every other day and germination count was started after 72 hours of sowing and continued until the 13 th day. A seed was considered to have germinated when both the plumule and the radicle emerged > 0.5cm. After 13 days, overall shoot and the longest root length of ten randomly selected seedlings from each replicate were measured using a draftsman ruler (Azhar and McNeilly, 1987) .
Germination rate (GR): the average number of days needed for plumule or radicle emergence was calculated as (Lemma Desalegne, 1996) :
NT 3 + NT 6 + NT 9 + NT 12 Germination rate (GR) = Total number of seeds germinated
Where: T n = number of seeds germinated at day 3, 6, 9, 12
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STATISTICAL ANALYSIS
Data analysis was carried out by SAS package where two ways analysis of variance (ANOVA) and correlation analysis were employed. Prior to data analysis, shoot-to-root ratio (SRR) was log transformed. At 12dS/m and 16dS/m, almost all accessions and varieties collapsed after germination. Consequently, the incomplete data obtained from these salinity levels had been excluded from the data analysis of germination rate (GR), seedling shoot length (SSL), seedling root length (SRL) and shoot-to-root ratio (SRR).
RESULTS

Final Germination Percentage (FGP)
The analysis of variance (ANOVA) showed significant variation for accessions and varieties (p < 0.001) and treatments (p < 0.001). Genotype * treatment interaction effect was also found to be significant (p < 0.001). Except variety DZ-Cr-358 all genotypes 
Germination Rate (GR)
The analysis of variance (ANOVA) for germination rate (GR) showed significant variation among accessions (p < 0.001) and treatments (p < 0.001). Every salt treatment delayed the emergence of plumule and radicle compared to the control. However, the influence became pronounced with higher salt concentrations (Fig.2) . From the entire genotypes considered, accessions 231217 and 236514, and varieties DZ-01-1281 and DZ-Cr-358 were the most salt-affected as compared to the control. However, accessions 212928, 237131, 237186 and variety DZ-Cr-37 were the least salt-affected genotypes. 
Average Seedling Shoot Length (SSL)
The analysis of variance (ANOVA) revealed significant variation among accessions (p < 0.001) and treatments (P < 0.001) for average seedling shoot length (SSL).
Genotype*treatment interaction effect was also significant (P < 0.01) reflecting all the accessions and varieties responding differently to salt stress with respect to average seedling shoot length (SSL). Increased salinity levels resulted in a decreased average 
Correlation Analysis
The correlation analysis showed a positive and significant correlation between average seedling shoot length (SSL) and average seedling root length (SRL), and between germination rate (GR) and seedling shoot-to-root ratio (SRR) (P<0.001). Furthermore, final germination percentage (FGP) was significantly and positively correlated with both average seedling shoot length (SSL) and average seedling root length (SRL). On the other hand, average seedling root length (SRL) and final germination percentage (FGP) depicted a negative and significant correlation with seedling shoot-to-root ratio (SRR) and germination rate (GR) (P<0.001).
DISCUSSION
The positive significant correlation between SSL and SRL as well as between GR and SRR indicates that tef genotypes responded to salt stress more or less in a similar manner with respect to these parameters. The negative significant correlation between GR and SRL might imply that the extended exposure of a particular genotype to salt stress could cause the entrance of excessive Na + and Cl -into the cells (Dudeck et al., 1983) . This might disturb membrane integrity owing to the replacement of Ca 2+ by Na + (Suhayda et al., 1992) and in turn, it might lead to further entrance of Na + and out flow of important ions such as K + (Ashraf and Waheed, 1993) . On the other hand, the insignificant negative correlation between SSL and GR reflects that there was no excessive entrance of Na + into shoot cells. So, the average seedling root length (SSL) was more salt-affected than the average seedling shoot length (SSL). This is evident from the significant negative correlation between SRL and SRR as well as from the increment of SRR in response to increased salt concentration.
Final germination percentage (FGP) was reduced by every salt treatment in most genotypes. Likewise, similar results were reported in triticale (Norlyn and Epstein, 1983) , oats (Verma and Yadava, 1986) , rice (Lee et al., 1998) , durum wheat and tef (Tekalign Mamo et al., 1996) . Every salt treatment has delayed germination rate the effect being more pronounced with higher salt concentrations. This is in agreement with reports in intermediate wheat grass (Hunt, 1965) , spring wheat (Ashraf and McNeilly, 1988) , pearl millet (Singh et al., 1999) , perennial rye grass (Horst and Dunning, 1989) , and sorghum (Marambe and Ando, 1995) . Moreover, the delay was remarkable in sensitive and intermediate accessions as compared to the tolerant genotypes. Germination rate was more salt-affected than final germination percentage, which is consistent with previous report in triticale (Francois et al., 1988) .
Crop genotype may germinate effectively under salt stress; nevertheless, its seedling growth will be affected (Azhar and McNeilly, 1987) . Contrary to this, accessions 237186, 237131 and variety DZ-Cr-37 that were the most salt tolerant genotypes in terms of final germination percentage (FGP) and germination rate (GR) showed promising seedling growth. It has already been reported that plant growth and development is dependent on crop stand establishment (Verma and Yadava, 1986) , in turn the latter is a function of effective germination (Horst and Taylor, 1983) and seedling growth (Ashraf and Wheed, 1992) . Crops with higher germination percentage and low germination rate can establish themselves effectively on moderately saline soils (with 2dS/m -10dS/m electrical
